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Abstract  
 
Capitalizing on a large-scale field experimental dataset involving 1,254 airline customers, this study introduces 
customer inoculation as a new, proactive strategy for mitigating the negative consequences that service failures 
have on customer satisfaction. Results confirm that customer inoculation eases the decrease in satisfaction when 
customers experience a service failure. Additional analyses indicate that customer inoculation does not harm 
customer satisfaction if no service failure occurs. This finding sets inoculation apart from expectation 
management and underscores the potential inoculation has for marketing practice. Furthermore, contrary to 
traditional recovery strategies for addressing service failures, customer inoculation operates in advance of a 
service failure and thereby circumvents potential drawbacks of traditional strategies. In sum, customer 
inoculation represents a novel strategy for addressing service failures with respect to existing marketing 
literature and expands the scope of action. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Customer satisfaction (CS) is a key concept for marketers and a cornerstone in marketing theory (e.g., Fornell et 
al. 2010; Gupta and Zeithaml 2006; Zeithaml et al. 2006). Indeed, improving customer satisfaction is 
worthwhile in terms of multiple customer outcomes. For instance, satisfaction has a positive impact on 
customers’ willingness to pay a price premium, on repurchases and customer retention, on customers’ positive 
word of mouth, and on overall firm performance (e.g., Anderson and Mansi 2009; Anderson 1996; Fornell et al. 
2006; Luo and Homburg 2007; Morgan et al. 2006; Seiders et al. 2005).  
However, particularly in a service context, maintaining customer satisfaction is a bumpy ride that encounters at 
least two important obstacles. First, since variation in service performance is hard to avoid, service failures are 
very common (Lovelock and Gummesson 2004; Zeithaml et al. 1985). Second, external factors like customers 
or other service providers are closely tied to the service delivery process, making service failures less 
manageable for the focal company (Lovelock and Gummesson 1983; Rust and Chung 2006).  
With respect to this dilemma, marketing theory has proposed two conventional strategies for circumventing the 
negative consequences of service failures: avoidance of failures by maintaining consistent performance levels 
and, in case avoidance fails, subsequent recovery of service failures. Both strategies succeed in terms of 
customer satisfaction. A stronger focus on maintaining a high performance level can help to retain and satisfy 
customers (e.g., Zeithaml, Berry, and Parasuraman 1996), and service (failure) recovery has positive effects on 
satisfaction and loyalty (Evanschitzky and Wunderlich 2006; Fang, Luo, and Jiang 2013; Smith, Bolton, and 
Wagner 1999; Spreng, Harrell, and Mackoy 1995).  
However, both strategies have notable drawbacks. Failure avoidance is contingent on external factors, often 
leaving marketing executives with their hands tied (Lovelock and Gummesson 2004; Parasuraman, Zeithaml, 
and Berry 1985). For example, although customer integration best serves customers’ idiosyncratic needs, these 
efforts do not always increase customer satisfaction (Chan, Yim, and Lam 2010). Moreover, improvements in 
service performance can be accompanied by lower profitability (Anderson et al. 1997; Rust et al. 2012), 
diminishing returns (Augustin and Singh 2005), and increases in costs because customers will not accept 
decreased performance (Haisley and Loewenstein 2011; Rust et al. 2000).  
The success of the second strategy, service recovery, also depends largely on external factors. Influential factors 
include how strongly customers consider the recovery to be an obligation of the company (Wan et al. 2011), 
how well the divergent interests of the customer and firm employees are aligned (Michel, Bowen, and Johnston 
2009), and the degree to which customers perceive themselves as responsible for the failure (Pham et al. 2010). 
Furthermore, the effectiveness of service recovery is influenced by failure quantity (Maxham et al. 2002) as well 
as the recovery’s adequacy (Keaveney 1995). Finally, service recovery is usually costly, and opportunistic 
customer behavior can pose a challenge for large, transaction focused firms, which also makes service recovery 
less efficient (Wirtz 2011;Wirtz andMcColl-Kennedy 2010). Summing up, both strategies have limited 
effectiveness owing to external factors and constrained efficiency owing to higher costs.  
To address these shortcomings of traditional approaches, we introduce customer inoculation as a promising 
strategy for bolstering customer satisfaction against service failures in advance of their potential occurrence. 
Figure 1 shows how customer inoculation adds to existing marketing strategies. Inoculation theory posits that 
when previously held attitudes or beliefs are intentionally challenged by minor counterarguments, people will 
develop mental defense strategies that help them maintain these attitudes or beliefs even when stronger 
challenges occur in the future (McGuire 1961; Papageorgis and McGuire 1961). Guided by social psychological 
findings that have demonstrated the ability of inoculation to strengthen attitudes against change (e.g., Banas and 
Rains 2010), we propose that customer inoculation effectively shields customer satisfaction against service 
failures. Importantly, inoculation works as a strategy in advance of possible attacks on customer satisfaction. 
This is important as previous research in marketing has largely neglected preventive strategies in favor of 
reactive recovery strategies.  
Specifically, we address the following research questions: (1) How effectively does customer inoculation bolster 
customer satisfaction against actual service failures? (2) How should inoculation messages for customers be 
formulated? (3) How great an effect does customer inoculation exert on customer satisfaction in a flawless 
service process? This third question is particularly important for marketing managers, as it rules out potential 
dysfunctional effects of customer inoculation that could be harmful for organizational performance. As 
customers are inoculated in advance of a possible service failure, and because inoculation messages typically 
contain a moderate degree of negative information about the focal firm, inoculation of customers could be a 
risky strategy in competitive markets, with the possible end result being a lowering of the likelihood of 
purchases. Therefore, this research question raises the issue of the practicability of customer inoculation for 
managerial practice.  
To answer these research questions, we focused on a frequently occurring service failure that is not totally under 
management’s control and conducted a field experiment with 1,254 customers of a large European airline. We 
tested two different forms of inoculation in comparison to a control group and found that results supported our 
hypotheses regarding customer inoculation’s ability to mitigate the decrease of customer satisfaction in cases of 
service failures. Furthermore, we conducted additional analyses that revealed customer inoculation has no effect 
on satisfaction in the absence of service failures. Our results also imply that customer inoculation effectively 
bolsters customer satisfaction against service failures without altering customer expectations regarding service 
performance. Therefore, customer inoculation offers a new strategy for shielding customer satisfaction when 
service failures are inevitable.  
This study makes several important contributions to marketing literature. First, this study expands literature on 
service research by introducing customer inoculation as a proactive strategy to bolster customer satisfaction in 
advance of a service failure. By contrast, previous research has focused largely on reactive strategies, such as 
the recovery after a service failure (e.g., Smith, Bolton, and Wagner 1999). In light of the ability of inoculation 
to strengthen existing beliefs against change (McGuire 1961; Papageorgis and McGuire 1961) and the 
shortcomings of reactive strategies, we make a first attempt to examine the potential of customer inoculation to 
safeguard satisfaction. As a new proactive strategy, customer inoculation could complement present strategies 
for mitigating negative consequences of service failures on customer satisfaction.  
Furthermore, this study adds to more general service research that has explored the potential of altering 
customer expectations in a way to ultimately increase customer satisfaction (Diehl and Poynor 2010; Kopalle 
and Lehmann 2001; Boulding et al. 1993; Parasuraman, Zeithaml, and Berry 1985). While this stream of 
research has yet not explicitly considered expectation management as a possible strategy to mitigate negative 
consequences of service failures on satisfaction, studies have demonstrated that lowering service expectations 
can lead to higher customer satisfaction (e.g., Diehl and Poynor 2010; Kopalle and Lehmann 2001). Thus 
expectation management could potentially preserve satisfaction levels in the event of service failures. However, 
a possible downside of expectation management is that strategically lowering customers’ expectations of a 
service provider could actually result in preventing customers from using the focal service provider in 
competitive markets (Boulding et al. 1993). Our additional analyses reveal that customer inoculation can 
overcome this pitfall, as it has no effect on satisfaction for customers who became inoculated but did not 
experience a service failure. This finding underpins our theoretical proposition that customer inoculation 
stabilizes customer satisfaction against slippage rather than changing satisfaction by altering expectations. Our 
study therefore opens up several interesting lines of inquiry regarding the use of inoculation beyond mere 
mitigation of service failures. 
Finally, we are able to capitalize on field experimental data from 1,254 airline customers, enabling us to 
contribute to the more general literature on inoculation. Previous work in this domain has largely drawn on 
laboratory experiments that have only limited external validity, and our study responds to a call for field 
experiments that demonstrate direct applicability of inoculation in real-world settings (Kamins and Assael 1987; 
Wagner, Lutz, and Weitz 2009). In addition, our findings provide managers with important insights about 
customer inoculation as a means of resolving the often unmanageable dilemma of maintaining customer 
satisfaction when the service process depends on external factors. In summary, the negative impact of service 
failures on customer satisfaction can be significantly attenuated by using customer inoculation as a preventive 
strategy, applied in advance of such likely occurrences. 
 
-------------------------- Insert Figure 1 about here ------------------------------ 
 
Inoculation theory 
 
Developed within the field of social psychology, inoculation theory is guided by the objective of making 
communication more persuasive and is used to explain how people build resistance against persuasion (McGuire 
1961; Papageorgis and McGuire 1961). In particular, it is based on research on two-sided communication, 
which provides both positive and negative information about an issue (Crowley and Hoyer 1994; Eisend 2006; 
Lumsdaine and Janis 1953; Rucker, Petty, and Brinol 2008). The developers of inoculation theory worked from 
a biological analogy. That is, just as people are better protected against infectious diseases when they have been 
immunized by a weakened form of an infectious virus, people presented with a weakened form of negative 
information will be less willing to adopt counterarguments and to change their existing attitudes when 
confronted with real negative information (Papageorgis and McGuire 1961). Inoculation is said to work because 
the weakened form of counterarguments elicits threat and the supportive arguments can be used as scripts to 
strengthen existing attitudes against subsequent influence (McGuire 1964). The threat component of inoculation 
forewarns of an impending attack and thusmotivates resistance by making salient the potential vulnerability of 
one’s current belief to change (Banas and Rains 2010). Since people often lack the motivation to develop 
supportive arguments on their own as this is a cognitively demanding endeavor (Papageorgis and McGuire 
1961), they can use the supportive arguments to bolster their existing attitudes. Therefore, in line with the aim of 
making attitudes more persistent, original conceptualizations of inoculation theory suggest that rather than 
solely providing supportive arguments, a much more effective approach is to stimulate cognitive defense 
strategies by additionally confronting people with weakened forms of counterarguments (McGuire 1961; 
Papageorgis andMcGuire 1961). Consequently, successful inoculation messages should contain supporting 
arguments and a communication component that mildly threatens the personally held attitude. Although 
inoculation was originally applied to strongly held cultural truisms such as “we should brush our teeth after 
every meal if at all possible” (McGuire 1962, p. 241), further research has shown that the inoculation process 
works very similarly in a context with less pervasive attitudes, like opinions on controversial issues (e.g., Bither 
et al. 1971; Pryor and Steinfatt 1978; Szybillo and Heslin 1973). 
 
Distinction between customer inoculation and expectation management 
 
Within the disconfirmation of expectations paradigm typically applied in the service literature (Parasuraman, 
Zeithaml, and Berry 1985), customer expectations function as reference levels against which customers judge 
perceived service performance (e.g., Golder, Mitra, and Moorman 2012). If perceived service performance 
meets or exceeds expectations, the customer will be satisfied, whereas if the opposite is true, the customer will 
be less satisfied with the service (Homburg et al. 2009). Customer expectations form as a blend of what will and 
what should be delivered during the service on the basis of accumulated customer knowledge (Golder, Mitra, 
and Moorman 2012; Boulding et al. 1993). With regard to customer expectations management, several studies 
have demonstrated that lowering service expectations can lead to higher customer satisfaction because the gap 
between expected and experienced service increases, and positive disconfirmation is likely to result (e.g., Diehl 
and Poynor 2010; Kopalle and Lehmann 2001; Oliver 1980). Surprisingly, however, the effect is not always 
positive, as lower satisfaction levels can result (Boulding, Kalra, and Staelin 1999; see also Boulding et al. 1993 
for the effect of different types of expectations on perceived service quality). Overall, customer expectations 
management is applied to alter customer expectations in a way that is ultimately aimed at increasing customer 
satisfaction. By contrast, inoculation theory is not targeted at changing attitudes. Rather, it is aimed at 
safeguarding customers’ existing attitudes, such as favorable satisfaction judgments against change (e.g., Bither 
et al. 1971). Inoculation messages typically contain a weak threat to the previously held belief, which should 
encourage people latently to develop defences against such possible attacks in the future but not change their 
attitudes or beliefs (Bechwati and Siegal 2005). Thus, if service failure occurs, inoculated customers are less 
susceptible to changing their preexisting positive attitude toward the service offering (cf. Kamins and Assael 
1987). In this vein, inoculation theory should be viewed more as “a vehicle for instilling resistance against 
attitude slippage…, rather than as a tool to change attitudes” (Burgoon et al. 1995, p. 500).We return to this 
point in our additional analyses. 
 
Using customer inoculation to bolster customer satisfaction against service failures 
 
Previous marketing research has demonstrated the promising potential of inoculation for marketing applications, 
e.g., in the area of marketing communication (Ivanov et al. 2009; Kamins and Assael 1987; Kamins et al. 1987; 
Szybillo and Heslin 1973) or in generating cognitive responses in favor of a brand or product so as to lower the 
likelihood of product returns (Bechwati and Siegal 2005). We move beyond this work in that we explicitly apply 
inoculation to bolster customer satisfaction against service failures. We build on inoculation to shield customer 
satisfaction against service failures for two main reasons. First, inoculation seems to be particularly suited to be 
used in service contexts. This is because, as previous research on two-sided communication has found, 
discounting credence or experience attributes of an offering in an inoculation message is more effective than 
discounting search attributes in order to safeguard customers’ existing attitudes against potential attacks in the 
future (Pechmann 1992). Since services are characterized by a relatively high share of credence and experience 
attributes (Sun, Keh, and Lee 2012), our application of inoculation in a service context is particularly 
consequential. Second, we expect customer inoculation to have an effect on customer satisfaction similar to that 
of inoculation on attitudes. According to previous research, inoculation reduces the likelihood of negative 
attitude change (e.g., Tannenbaum, Macaulay, and Norris 1966), because inoculation typically contains a mild 
threat to the previously held belief. Exposure to a mild threat in advance of a possible attack motivates 
customers to shore up existing attitudes by developing defensive cognitions (e.g., Bechwati and Siegal 2005). 
Existing applications of inoculation theory therefore prevent negative attitude change by strengthening 
cognitions. Yet, customer satisfaction is not purely cognitively driven (Oliver 1993), because consumption or 
service experiences can elicit emotions that supplement the cognitive dimension of satisfaction judgments 
(Westbrook and Oliver 1991). In line with this, Oliver (1997, p. 319) has stated that emotion “coexists alongside 
various cognitive judgments in producing satisfaction.” However, according to meta-analytic evidence, the role 
of emotion is less important than the role of cognition in the formation of customer satisfaction (Szymanski and 
Henard 2001).We thus expect that inoculation can successfully shield customer satisfaction with a service or 
with specific service aspects against service failures. Establishing managerial relevance of inoculation theory by 
extending previous applications in marketing. Although previous applications of inoculation in marketing 
contexts have yielded important insights, they have limitations that have so far prevented managers from 
applying inoculation to marketing practice. In the present investigation we also seek to address these limitations 
by extending previous work on inoculation in marketing. The present investigation is the first to analyze the 
effect of customer inoculation in no-attack situations. Since customer inoculation is applied in advance of 
potential service failures, consideration of possible negative effects for customers who experience no failure is 
of strong interest for managers and scholars. So far no study has applied inoculation in a realistic field 
experiment. Instead, without exception subjects of all studies have been students who participated in laboratory 
experiments. Although often used in marketing research, student samples have significant downsides with 
regard to external validity and generalization and are appropriate only if they are the subject group of interest 
(Burnett and Dunne 1986). Consequently, previous researchers have called for inoculation’s application outside 
the campus (e.g., Szybillo and Heslin 1973). Our study is responsive to this call for research in that it 
demonstrates the benefits of customer inoculation in a realistic company environment. 
 
Hypotheses development 
 
To address our research questions, we derive three hypotheses. While the first hypothesis relates to the overall 
effectiveness of inoculation, the second addresses the incremental effectiveness of a refuting element in 
inoculation messages. The third hypothesis pertains to customers’ service involvement as an important boundary 
condition for the effectiveness of customer inoculation. The present investigation focuses on a service failure 
that relates to a specific aspect of the service process: the airline customer’s waiting time for baggage. 
Accordingly, we examine the customer’s overall satisfaction with waiting time at the baggage claim after flights 
with the focal airline rather than overall satisfaction with the airline. Figure 2 provides an overview of the 
proposed hypotheses and covariates for which we controlled in our empirical model. 
 
-------------------------- Insert Figure 2 about here ------------------------------ 
 
Effect of customer inoculation on customer satisfaction 
 
Inoculation theory holds that confronting people with weakened forms of counterarguments to an existing 
attitude along with arguments supporting the existing attitude stimulates cognitive activity that bolsters the 
existing attitude (Banas and Rains 2010). Inoculation is said to work because the weakened form of 
counterarguments elicits threat to the existing attitude and the supportive arguments can be used as scripts to 
strengthen the existing attitude against subsequent attacks (McGuire 1964). To illustrate this basic form of 
inoculation, we provide concrete examples from this study’s application in parentheses. Inoculation proceeds 
from customers’ overall satisfaction with the waiting time at the baggage claim (t1), which customers have 
experienced after previous flights with the focal airline (“Overall, I am very satisfied with the waiting time at the 
baggage claim that I have experienced when using [name of the airline] in the past.”). Inoculation then poses a 
mild threat to customers’ given satisfaction level (“Unfortunately, long waiting times at the baggage claim 
cannot be eliminated completely, particularly during peak travel times and at busy airports.”), and additionally 
contains promoting arguments, on which customers can draw in order to justify their given satisfaction level 
(“Of course [name of the airline] works closely with the airport to streamline the processes in order to minimize 
the waiting time.”). We suggest that in a customer–company context, customers who are inoculated prior to a 
possible service failure, i.e., customers who receive a message containing a mild threat to their current 
satisfaction level along with information promoting their current satisfaction level, are likely to remain at a 
relatively higher level of satisfaction once a service failure occurs. This is because the threat component of 
inoculation forewarns customers of an impending attack and thus motivates them to develop defensive 
cognitions. Since developing defensive cognitions such as supportive arguments is a cognitively demanding 
endeavor (Papageorgis and McGuire 1961), customers can use the information promoting their initial attitude 
from the inoculation message to justify their given level of satisfaction. Hence, after a service failure, customers 
are likely to be more satisfied with the service provider when they have received an inoculation message. 
Accordingly, we propose: 
 
H1: Once a service failure has occurred, customers who were inoculated in advance of the failure will exhibit 
significantly higher customer satisfaction than customers without inoculation. 
 
Refuting elements in customer inoculation 
 
Recall that inoculation typically includes a threat component in the form of a weakened attack on an existing 
attitude, and supportive arguments on which individuals can draw in order to justify their given attitude. 
Refuting elements are typically built into such inoculations to increase their effectiveness (Papageorgis and 
McGuire 1961). These refutations contain arguments refuting the impending attack, and thereby they 
additionally assist the inoculation process by providing arguments or evidence that can be used to refute 
arguments presented in the attitudinal attack (Banas and Rains 2010).  
 
Incremental effect of an external explanation for the service failure in customer inoculation  
 
Translating such refuting elements of inoculation into a services marketing context, we include external 
explanations for the impending service failure (e.g., the baggage handling system is managed by the airport not 
by the airline) as refuting elements into a customer inoculation. We argue that external explanations are 
effective refutations because service failures bring about tendencies among customers to seek the source of the 
negative event (Bougie et al. 2003; Taylor 1994; Bitner 1990). In this vein, research found that where the 
customer places blame for the service failure—internally to the service provider, or externally to anything in the 
service provider’s environment—can be expected to influence customer satisfaction with the service provider 
(e.g., Bitner 1990). More specifically, if customers believe that the service provider is to blame for the service 
failure once it actually occurs, they are less satisfied with the provider than when they believe that the 
occurrence of the service failure is not the provider’s fault. Along these lines we suggest that a customer 
inoculation which additionally contains an element offering an external explanation for the impending threat is 
more effective in terms of building resistance than an inoculation without this additional element. Therefore, we 
formally propose: 
 
H2: Once a service failure has occurred, customers who were inoculated with an inoculation message containing 
an additional external explanation for the service failure in advance of the failure will exhibit significantly 
higher customer satisfaction than customers who were inoculated with an inoculation message not including an 
additional external explanation for the service failure. 
 
The moderating role of customer service involvement 
 
In line with the work of Zaichkowsky (1985), we define customer service involvement as the level of personal 
relevance that a service has for a customer. We explore the role of involvement as moderating variable because 
there is widespread agreement among marketing scholars that involvement influences customers’ information 
processing (e.g., Howard and Kerin 2006; Park and Hastak 1994; Celsi and Olson 1988). We propose that for 
customers who exhibit relatively high levels of service involvement, a given form of inoculation will be less 
effective in protecting customer satisfaction against service failures than for customers who exhibit relatively 
low levels of service involvement. Such a link draws from social psychological research on involvement and 
from inoculation theory. Involvement typically motivates people to seek out new knowledge about the object of 
importance. For instance, research in social psychology confirms that people for whom an attitude is highly 
important are better able to retrieve information about that object from memory (Holbrook et al. 2005), and that 
the retrieved information tends to be unusually accurate (Krosnick 1990). Furthermore, involvement has been 
found to instigate an elaborative rehearsal process of new incoming information, which subsequently results in 
more elaborated knowledge structures in people’s long-term memory (Holbrook et al. 2005). Along those lines, 
it is likely that involvement impacts the effectiveness of inoculation as it likely changes the shock value of an 
inoculation message for an individual (McGuire 1961, p. 185). Recall that the basic tenet of inoculation 
messages is to provide weakened forms of dissonant information, which in turn should motivate people to 
consider new attitude bolstering arguments. While the weakened form of counterarguments elicits threat to the 
existing attitude, the supportive and/or refuting arguments provided in the inoculation message can be used as 
scripts to bolster the existing attitude against subsequent attacks (McGuire 1964). This effect is however 
contingent on the shock value of the dissonant information— in case the shock value is not sufficiently high 
inoculation fails to motivate people to consider attitude-bolstering arguments. 
Since the shock value is to a large extent determined by the perceived novelty of the dissonant information 
(Crowley and Hoyer 1994), it follows that for low-involved customers, who have acquired less deep-structured 
and detailed knowledge about the service, the mild threat of the inoculation treatment poses a surprising attack 
against their existing attitude. As a result, they are particularly likely to consider satisfaction bolstering 
arguments. By contrast, the same inoculation treatment will have only limited shock value for highly involved 
individuals who know almost every detail of the service. It is likely that these customers are already aware of 
the negative information contained in a given inoculation message. As a result, they will not be sufficiently 
motivated to consider satisfaction-bolstering arguments. Even if high involvement led to enhanced thinking 
about the content of the inoculation message, the shock value is determined by the novelty of the dissonant 
information (Crowley and Hoyer 1994). Thus, enhanced thinking would only lead high-involved customers to 
uncover more easily that the inoculation does not contain any surprising discounting information for them. They 
might even perceive the inoculation message as merely belaboring the obvious. In a similar vein, Petty and 
Cacioppo (1979) found that involvement can reduce persuasion in case the arguments presented are obvious. A 
given form of customer inoculation, either including an external explanation for the service failure or not, 
should therefore be more effective in cases of low involved customers than in cases of highly involved 
customers. We thus propose: 
 
H3: Service involvement negatively moderates the positive effect of customer inoculation on customer 
satisfaction once a service failure has occurred, such that for high involved customers inoculation is less 
effective in bolstering customer satisfaction against service failures than for low-involved customers. 
 
Methodology 
Field experiment 
 
Testing our hypotheses requires at least two important boundary conditions to be met by the choice of service 
failure and experimental condition. First, the service failure must be relevant to the customer. Yet, as the 
occurrence of a service failure is uncertain, “systematic empirical research [is] difficult to conduct” (Smith et al. 
1999, p. 356). Moreover, from a company’s perspective, informing customers of the possibility that a service 
failure might occur carries some risk, as customers’ attention could turn to the inability of the company to avoid 
the failure. Nonetheless, an experiment that fits this condition would increase external validity as well as the 
likelihood of making an application in marketing practice. Second, to demonstrate the benefits of customer 
inoculation where external factors must be considered, a service failure that is not totally under a company’s 
control would be most suitable. Consistent with these critical requirements, we conducted a field experiment in 
which customers experienced the entire service process of a regular airline flight and were unaware that they 
had participated in an experiment (Harrison and List 2004). In addition, the service failure involved was likely 
to be experienced by customers and was relevant to them. In collaboration with a large European airline, we 
inoculated customers with different messages prior to the service failure’s occurrence. All inoculation messages 
appear in the Appendix. We focused on a frequently occurring service failure in this industry: a waiting time for 
checked baggage that customers perceived as too long. Furthermore, the service failure depends on a factor 
external to the service delivery process. Because extended waiting time results from delays in baggage transport 
from the aircraft to the airport terminal and/or baggage carousel, the airport, rather than the airline, is 
responsible for the failure. 
 
Participants 
 
The participants in our field experiment were customers who made a one-way or return flight to a specific 
summer destination. For this destination and travel season, the airline management assumed a higher occurrence 
of the service failure. Customers were randomly selected and through e-mail were invited by the airline to 
participate in an online customer satisfaction survey regarding their flight experience. In return for participating, 
customers could win different travel packages. The 2,600 customers who agreed to participate (a 26 % response 
rate) received an e-mail seven days before their first flight. This e-mail included the pre-test satisfaction survey, 
followed by the inoculation message (which was not included for the control group). One day after their last 
flight they received the second e-mail, which included the post-test satisfaction measurement. A total of 1,353 
customers (52 %) took part in both surveys. Because careful reading of the inoculation messages was a 
prerequisite for evaluating the inoculation’s effectiveness, we excluded 60 customers who received an 
inoculation treatment but wrongly answered two questions that checked understanding. Furthermore, we purged 
13 customers from the dataset who experienced a complete loss of their checked baggage during the flights. 
Finally, in line with Ng and Houston (2009), we removed 26 outliers (1.9 %) from the dataset. 
 
Overall test population This procedure resulted in a test population of 1,254 customers, of which 541 customers 
received an inoculation and 478 received an inoculation containing an external explanation for the service 
failure as additional refuting element. There were 235 customers in the control group who received no customer 
inoculation. Overall, 59 % were male. The average age was similar to the airline’s total customer population 
(M=49.13). 
  
Test population with experienced service failure Given that our aim is to examine the potential of inoculation to 
immunize customers against service failures, the occurrence of a service failure is a necessary prerequisite for 
testing our hypotheses. A service failure can be defined as an incident that happens during the process of service 
delivery and causes a customer to subjectively perceive a loss. Losses can pertain to customers’ economic 
resources, such as time or money, or to social resources, such as status or esteem (Smith, Bolton, and Wagner 
1999). In line with this definition, we asked customers in the post-test survey whether they had subjectively 
perceived the waiting time for checked baggage as too long on a categorical scale, including the answers “No,” 
coded with a “0,” and “Yes,” coded with a “1.” Overall, 433 customers of the overall test population indicated 
that their waiting time had been too long, so they had experienced the service failure. Prior to their flights and 
thus to their experience of the service failure, 182 of them had received a basic inoculation and 170 had received 
an inoculation containing an external explanation for the service failure as additional refuting element. Eighty 
one of these 433 customers who had experienced the service failure were in the control group and had received 
no inoculation. Overall, 63 % were male. The average age was similar to the airline’s total customer population 
(M=49.08). 
 
Measures 
 
We measured customers’ satisfaction with the waiting time at the baggage claim on a seven-point scale ranging 
from 1 (totally disagree) to 7 (totally agree), using the following item: “Overall, how satisfied are you with the 
waiting time for checked baggage, when flying with [company name]?” We measured customers’ overall 
satisfaction with the company using three items adopted from Homburg, Koschate, and Hoyer (2005). A sample 
item is “All in all I am very satisfied with this airline.” All items were measured on a seven-point scale 
(1=totally disagree, 7=totally agree). Customer service involvement was measured with a short version of the 
well-established scale developed by Zaichkowsky (1985), including seven items (see also van Trijp, Hoyer, and 
Inman 1996). Example items are “I am very interested in air travels, airplanes, and airlines” and “Everything 
that is involved with flights is interesting to me.” All items were measured on a seven-point scale (1=totally 
disagree, 7=totally agree). 
 
Covariates Customers often experience anger as a consequence of service failures (Laros and Steenkamp 2005; 
Nyer 2000; Richins 1997). Since anger is a strong negative emotional reaction it can decrease customer 
satisfaction with the service (e.g., Smith et al. 2002). We therefore deemed it important to control for customers’ 
experienced level of anger in predicting their satisfaction in case the service failure had occurred. Thus, in case 
of service failure experience, we additionally asked customers to indicate the extent to which they experienced 
feelings of anger due to waiting times at the baggage claim on a seven-point semantic differential scale, ranging 
from 1 (not at all) to 7 (very much). Furthermore, since airline flights are frequently delayed and have been 
found to influence customers’ overall service evaluations of airlines (Taylor 1994), we controlled for these 
delays in predicting customer satisfaction. The airline tracked whether a flight was delayed. We matched 
objective data on flight delays from the airline and customer responses using the respective flight number. We 
dummy-coded the occurrence of flight delays. We used “1,” when the respective flight was delayed, and used 
“0” for non-delayed flights. We measured customers’ age and gender (dummy-coded, with “1”=female and 
“2”=male) with respective single-item measures in the questionnaire. Table 1 provides the psychometric 
properties and correlation coefficients of the focal constructs based on the overall sample of 1,254 customers. 
 
Results 
 
Relevance of the service failure 
 
Prior to testing our hypotheses we examined the relevance of waiting time at the baggage claim for customers’ 
satisfaction judgments. To this end, we tested whether customers’ experience of the service failure had an 
impact on their satisfaction with the waiting time at the baggage claim (t2). Testing this relationship is important, 
as inoculating customers against service failures that have no impact on customer satisfaction would be 
meaningless. For this purpose, we conducted an analysis of covariance (ANCOVA). CS with waiting time at the 
baggage claim (t2) served as dependent variable and the experience of a service failure as a factor. We controlled 
for CS with waiting time at the baggage claim (t1). Results show that CS (t1) (F (1, 1251)= 70.16, p<.01) has a 
significant impact on CS (t2). Importantly, we found a significant effect of the service failure on CS (t2) (F (1, 
1251)= 160.15, p<.01), such that customers who had experienced the service failure (M=3.90) showed 
significantly lower satisfaction levels than customers who had not experienced the service failure (M= 5.14) 
after the covariate CS (t1) was controlled for.  
 
Hypotheses We tested our hypotheses using regression analyses. Following the group code approach (Aiken, 
Stein, and Bentler 1994), we introduced two dummy-coded variables to represent customers’ group membership 
in one of the three experimental groups— the inoculation group (coded “1” for inoculation and “0” for the other 
two groups), the inoculation group with additional external explanation as refuting element (coded “1” for 
inoculation with external explanation and “0” for the other two groups), or the control group (coded “1” for 
control group and “0” for the other two groups). 
 
By using an assessment of satisfaction with waiting time at the baggage claim prior to the experimental 
intervention as covariate in our model, we controlled for individual differences on that measure when evaluating 
treatment effects (Russell et al. 1998). We further controlled for anger experienced by the customers as a 
consequence of the service failure (e.g., Smith et al. 2002). Finally, we controlled for whether the flight itself 
was delayed, for customers’ age, and for gender. Table 2 presents the results of the regression analyses. For 
testing H1 and H2, we ran a main-effects model (Model 1) only. For testing H3, we additionally included the 
meancentered scores of customer service involvement (Aiken et al. 1991) and the respective interaction terms of 
involvement and the inoculation treatments into the model (Model 2). Hypothesis 1 predicts that customers who 
were inoculated in advance of the failure will exhibit significantly higher satisfaction than customers without 
inoculation. Results reveal that a basic customer inoculation has a significantly positive effect on CS (t2) 
(b=.344, SE=.176, p<.05). Thus, customers who had received a basic inoculation treatment in advance of the 
service failure showed significantly higher satisfaction after the service failure (M=3.80) than customers in the 
control group (M=3.45; see Fig. 3). Hence, customer inoculation bolsters customer satisfaction against possible 
service failures, and H1 is supported. We propose in H2 that an inoculation including an external explanation for 
the service failure as additional refuting element is more effective in bolstering customer satisfaction against 
service failures than an inoculation not including this additional element. The difference in effect sizes of the 
inoculation treatments (inoculation b=.344, SE=.176, p<.05; inoculation (ext. explanation) b=.644, SE=.176, p<.01) 
provides an initial indication in support of this hypothesis. To fully test H2, we compared Model 1 (main-effects 
model) with a model in which we constrained the unstandardized regression coefficients of both inoculation 
treatments to be equal. We then compared the models using the Satorra-Bentler scaled likelihood-ratio test 
(Satorra and Bentler 2001). Results reveal a significant drop in model fit (Δχ2=4.28, df=1, p<.05) when the 
regression coefficients of both inoculation treatments are constrained to be equal. Thus, the effect of inoculation 
including an additional external explanation for the service failure on customer satisfaction with the waiting 
time at the baggage claim (t2) is significantly stronger (M= 4.10) than the effect of inoculation not including 
such an external explanation (M=3.80; see Fig. 3). In sum, these results support H2. 
 
-------------------------- Insert Figure 3 about here ------------------------------ 
 
Finally, we found a significant negative moderation effect of customers’ service involvement on the 
relationships between both customer inoculation treatments and CS with waiting time (t2), supporting H3 
(b=−.348, SE=.145, p<.05; b=−.295, SE=.150, p<.05). In order to facilitate interpretation of the interaction, we 
conducted a spotlight analysis (Goodman and Irmak 2013; Irwin and McClelland 2001; see Fig. 4). 
Furthermore, we calculated simple slopes, which can in this case be interpreted as the difference of CS (t2) 
between the respective inoculation group and control group for different levels of service involvement. We 
found that customer inoculation significantly increases CS (t2) after customers had experienced the service 
failure when service involvement was low (b=.774, SE=.319, p<.05 for −1 s.d.) and for an average level of 
service involvement (b=.341, SE =.134, p≤.05 for +/−0 s.d.). However, for highly involved customers, customer 
inoculation did not exert a significant impact on CS (t2) after the occurence of a service failure (b= −.009, 
SE=.109, ns for +1 s.d.). Likewise we found that customer inoculation, including an additional external 
explanation for the service failure significantly increases CS (t2) after customers had experienced the service 
failure when service involvement was low (b=1.01, SE=.343, p<.01 for −1 s.d.) and for an average level of 
service involvement (b =.644, SE=.184, p<.01 for +/−0 s.d.). However, for highly involved customers, customer 
inoculation including an additional external explanation for the service failure did not exert a significant impact 
on CS (t2) after the occurrence of a service failure (b=.277, SE=.167, ns for +1 s.d.). 
 
-------------------------- Insert Figure 4 about here ------------------------------ 
 
Additional analyses 
 
In addition to our main analysis, we path-analytically tested whether customer satisfaction with the waiting time 
at the baggage claim (t2) would mediate the relationship between service failure and overall CS (t2) (Schneider 
et al. 2005). We controlled for involvement and overall CS (t1). In order to test for the significance of the 
indirect effects, we conducted bootstrapping analyses (Schneider et al. 2005; MacKinnon et al. 2002). 
Bootstrapping analysis is similar to the Sobel test (Sobel 1982) but is robust against violations of normal 
distribution and gives reasonable control of Type I errors (Preacher and Hayes 2008; Schneider et al. 2005). We 
created 5,000 bootstrap samples and thus 5,000 estimates of the indirect effect. We found a significant negative 
indirect effect of service failure on overall satisfaction (t2), mediated through CS with the waiting time at the 
baggage claim (t2) (b=−.524, SE =.050, p<.01), with a 99%c onfidence interval between -.649 to -.399. Notably, 
the direct effect of service failure on overall satisfaction lost significance when we added CS with the waiting 
time as mediator. Together with the significant indirect effect, this finding indicates that CS with the waiting 
time at the baggage claim (t2) fully mediates the relationship between service failure and overall customer 
satisfcation (t2). 
 
Customer inoculation and customer expectations The literature widely recognizes expectations as an integral 
part of a customer’s evaluation process, leading to customer satisfaction (Fornell et al. 1996; Oliver 1993; Rust 
et al. 1999; Golder, Mitra, and Moorman 2012). Specifically, explicit service promises (as in advertising and 
corporate communication) affect customer expectations for desired and adequate service performance 
(Zeithaml, Berry, and Parasuraman 1993). With respect to its inherent threat, one might argue that customer 
inoculation would decrease customers’ expectations by informing customers that a service failure can 
potentially occur. If this decrease were to prove true, using customer inoculation would be a risky undertaking 
for companies because lowering customer expectations is likely to put the focal firm in an inferior position 
compared to competitors. In line with the notion that customer expectations regarding service performance 
influence satisfaction with the experienced service, an assumed influence of inoculation on customers’ 
expectations should subsequently affect customer satisfaction. Therefore, we additionally analyzed the influence 
of inoculation on customers who had not experienced the service failure after the treatment. We conducted an 
ANCOVA with CS with the waiting time at the baggage claim (t2) as dependent variable and CS with the 
waiting time (t1) as covariate. Whether a customer received a form of inoculation served as the factor. We 
performed the analysis using a subsample of only those customers who had not experienced the service failure. 
Results show that CS (t1) (F (1, 818) = 49.78, p<.01) significantly influences CS (t2). Likewise and most 
importantly, customer inoculation has no significant effect on satisfaction with the waiting time at the baggage 
claim of customers (t2) who did not experience the service failure (F (1, 818) = .272, p = .602). That is, 
satisfaction of customers who had received an inoculation message but did not experience the service failure (M 
= 5.17) is not significantly different from the satisfaction of customers who had not received an inoculation 
message and did not experience the service failure (M=5.25). Thus, our data do not substantiate the assumption 
that customer inoculation affects customer expectations. Consequently, inoculating customers in advance of a 
possible service failure appears not to be harmful, even if not all recipients ultimately experience a flawed 
service process. 
 
General discussion 
 
Unfortunately, sustaining high service performance often remains an elusive goal for service companies. 
Customers’ behaviors as well as occasional dependence on external service providers create difficulties for 
firms in controlling their service process. Indeed, service failures are a severe hazard for maintaining a 
consistently high level of customer satisfaction. Capitalizing on a large-scale field experimental dataset 
involving 1,254 airline customers, the current study introduces customer inoculation as a proactive strategy for 
dealing with service failures. Our findings demonstrate the usefulness of customer inoculation in mitigating the 
negative consequences of service failures on customer satisfaction. An additional analysis reveals that customer 
inoculation does not have a harmful effect on customers in the event that no service failure occurs. However, 
results also indicate that customer inoculation is ineffective for customers with a high level of service 
involvement. 
 
Theoretical implications 
 
In this study we are the first to apply inoculation theory to the field of service marketing. In so doing, we 
contribute to the service literature in a profound way. Specifically, we demonstrate that customer inoculation is 
viable as an alternative strategy for handling the inevitability of service failures and mitigating their negative 
consequences on customer satisfaction. In this domain scholars have hitherto largely focused on reactive service 
recovery strategies to deal with service failures (e.g.,Wan et al. 2011; Pham et al. 2010; Michel, Bowen, and 
Johnston 2009). In this study, we move beyond existing research by introducing customer inoculation as the first 
strategy to directly prepare customers in advance of a possible service failure. This contribution is particularly 
consequential because traditional reactive strategies have significant drawbacks which can seriously undermine 
their effectiveness (e.g., Wirtz 2011; Wirtz and McColl-Kennedy 2010). Moreover, our findings imply that 
customer expectations are not affected by inoculation messages, providing a further argument for customer 
inoculation as a distinctive new strategy in services marketing. In summary, we broaden marketing’s scope of 
action to mitigate negative consequences of service failures. Yet, since we find that customer inoculation is not 
effective for customers with high levels of service involvement, future scholars may wish to investigate how 
inoculation can be best used in combination with traditional service recovery strategies in order to also bolster 
satisfaction of highly involved customers against service failures. Our findings should provide the foundation 
for further applications of customer inoculation in the field of marketing. For example, promising situations 
where customer inoculation could also help prevent customer dissatisfaction include negative price perceptions 
as well as having a limited number of points of sale for specific products or brands. Furthermore, our study 
makes two important contributions to more general research on inoculation in marketing. First, we extend 
previous work in that we explicitly investigate inoculation’s potential for bolstering customer satisfaction. No 
study to date has used inoculation to support customer satisfaction against service failures. Previous work has 
predominantly focused on ways to design advertisements in order to make them more persuasive (e.g., Ivanov et 
al. 2009; Kamins and Assael 1987; Kamins et al. 1987). Second, the present investigation is the first to analyse 
the effect of customer inoculation in no-attack situations. Since inoculation always involves discounting 
attributes of the offered service or product, it was hitherto unclear if inoculation would be harmful in the event 
of no subsequent attack. Therefore, considering possible negative effects of inoculation on customers is a 
particularly novel contribution with respect to previous research. It is furthermore particularly important in the 
domain of services marketing since customer inoculation is applied in advance of potential service failures. 
Finally, our study also elaborates previous research on inoculation outside the field of (services) marketing. 
Most of the findings in this domain are based on lab studies, creating a need for verification in the field. Our 
field experimental approach allows us to verify findings from the lab that inoculation is effective in building 
psychological resistance against attitude change. Since we applied customer inoculation in a field experiment 
rather than in an artificial laboratory setting our study uniquely demonstrates the managerial benefits of 
customer inoculation in a realistic company environment. 
 
Managerial implications 
 
Particularly in service industries, performance levels are often unpredictable. External factors, including 
customers themselves as well as other companies in the service delivery process, are not totally controllable by 
the focal service company. Given these service characteristics, failures often inevitably occur, and engaging in 
the conventional strategy of post-failure service recovery incurs considerable costs. Customer inoculation 
addresses this dilemma by providing managers with an additional strategy to manage service failures and 
diminish their negative effect on customer satisfaction. This new strategy complements traditional strategies like 
service improvements and service recovery, and it enlarges the pool of tools available to managers when they 
face the inevitable challenge of service failures. Our findings demonstrate that managers can use customer 
inoculation to bolster customers’ satisfaction against service failures. Importantly, results also show that 
customer inoculation is even more effective if the company can redirect customers to attribute the service failure 
to external sources, such as a value-chain partner. This is indicated by the finding that inoculation containing an 
external explanation for the service failure is more effective in building psychological resistance against service 
failures than inoculation without an additional external explanation. However, managers should use such 
refuting elements in inoculation messages with caution. External explanations are only a viable option for 
managers when there is indeed an external entity responsible for the service failure. Even if this is the case, 
blaming value chain partners can ultimately be a zero-sum game. Doing so might damage the business 
relationship with the partner, and the partner might respond with engaging in the same activity. Thus, when 
using external explanations in inoculation messages managers should be aware of their potential to backfire. 
Furthermore, customer inoculation is the only strategy managers can use in advance of possible service failures 
without facing the risk of losing customers in competitive markets. For instance, while previous research has 
demonstrated that lowering customer expectations regarding service performance can increase customer 
satisfaction with the service, this strategy is risky, as customers might switch to competitors who they expect to 
deliver higher service performance (Diehl and Poynor 2010; Kopalle and Lehmann 2001). Finally, our findings 
should dispel concerns that customer inoculation has a negative impact on customer satisfaction in the absence 
of a service failure. These results give customer inoculation further relevance for several market applications 
where service failures are mostly unpredictable. Overall, companies can employ customer inoculation 
effectively, as it is very easy to create, quick to implement, and cost effective to use. Nevertheless, managers 
should not exclusively rely on customer inoculation as a means of managing customer satisfaction, because the 
effectiveness of inoculation depends on customers’ service involvement. For customers exhibiting particularly 
high levels of involvement, the content of the inoculation message should be designed in such a way that it 
would still provide a sufficient shock value—so as to motivate them to also consider satisfaction bolstering 
arguments. 
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Appendix 
Inoculation treatments 
 
Inoculation Treatment Abridged Version of Inoculation Messages 
Customer Inoculation “X’s commitment to service quality has earned X several awards. 
Furthermore, airport services are constantly being improved to make your trip as convenient as possible. 
Unfortunately, long waiting times at the baggage claim cannot be eliminated completely, particularly during 
peak travel times and at busy airports. 
Of course, X works closely with the airport to streamline the processes in order to minimize the waiting time. 
In addition, X regularly checks the waiting time at every airport, in order to fix problems as soon as possible. 
 
Customer Inoculation with Additional Ext. Explanation 
“X’s commitment to service quality has earned X several awards. 
Furthermore, airport services are constantly being improved to make your trip as convenient as possible. 
Unfortunately, long waiting times at the baggage claim cannot be eliminated completely, particularly during 
peak travel times and at busy airports. Often the airline is blamed for this inconvenience. However, the 
baggage handling system is managed by the airport. 
Of course, X works closely with the airport to streamline the processes in order to minimize the waiting time. 
In addition, X regularly checks the waiting time at every airport, in order to fix problems as soon as possible. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TABLE 1 
Psychometric Properties and Scale Intercorrelations of Focal Constructs (Overall Sample) 
Variable α 1 2 3 4 5 6 7 8 9 10 
1.  Customer Satisfaction With the Waiting Time (t1) - a  .275** .557** .237** .214** -.106* -.075** -.051 -.069* -.174** 
2.  Customer Satisfaction With the Waiting Time (t2) - a   .207** .507** .077** -.211** -.154** -.038 -.029 -.368** 
3.  Overall Customer Satisfaction (t1) .92    .363** .316** -.064 -.087** .060* -.077** -.094** 
  4.  Overall Customer Satisfaction (t2) .94     .154** -.061 -.218** .003 -.039 -.152** 
5.  Customer Service Involvement .88      -.001 -.043 .132** .030 -.031 
6.  Angerb 
 
- a       .048 -.050 .096* .-d 
7.  Flight Delayc -         -.019 .013 .173** 
8.  Age - a         .159** .000 
9.  Gendere -           .062*  
10. Service Failure (Too Long Waiting Time)b -           
          Notes: **p ≤.01, *p≤.05; Correlations are based on the overall sample (1254 customers).  
   aConstructs are measured by a single item. 
                   bCorrelations for anger are based on a sample of 433 customers. (We only asked customers who had experienced the service failure (too long waiting time) to indicate their    
 experienced level of anger due to the failure. 
  cVariable is dummy-coded (“0” non-occurrence of the failure; “1” occurrence of the failure). 
  dSince we only asked customers who had experienced the service failure (too long waiting time) to indicate their experienced level of anger due to the failure this correlation cannot be  
computed. 
  eVariable is dummy-coded (“1” female; “2” male). 
 
 
 
 
 
 
 
 
 
 
 
 
TABLE 2 
Estimates and Regression Coefficients  
Relationships Model 1 
(Main-Effects-Model) 
Model 2 
(Full-Model) 
Effect of Customer Inoculation on Customer Satisfaction   
Customer Inoculation→ CS (t2)  .344 (.176)* .341 (.171)* 
Customer Inoculation (Ext. Explanation) → CS (t2)  .644 (.176)** .644 (.171)** 
   
Moderating Effect of Customer Service Involvement   
Service Involvement x Customer Inoculation→ CS (t2)  - -.348 (.145)* 
Service Involvement x Customer Inoculation (Ext. Explanation)→ CS (t2)  - -.295 (.150)* 
 
Covariates   
CS (t1) → CS (t2) .183 (.046)** .184 (.046)** 
Service Involvement → CS (t2) - .305 (.122)* 
Anger → CS (t2) -.233 (.064)** -.228 (.063)** 
Flight Delay → CS (t2) NS  NS 
Gender → CS (t2)  NS NS 
Customer Age → CS (t2) .NS NS 
Notes: **p ≤.01, *p≤.05, NS = not significant. CS = customer satisfaction with the waiting time at the baggage claim. The table shows unstandardized coefficients (SE).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FIGURE 1 
 Strategies for Managing Service Failures 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.Strategy:
Avoiding failures by 
performance 
increase/constance
Focus of 
current 
study
2. Strategy: 
Service recovery
3. Strategy: 
Customer inoculation*
in advance of failure*
Prior CS level
Service failure
Post CS level
*Note that customer inoculation is theoretically distinct from customer expectation management
 FIGURE 2 
Conceptual Framework 
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FIGURE 3 
 The Effect of Inoculation on Customer Satisfaction  
After Occurrence of a Service Failure 
 
 
FIGURE 4 
 The Effect of Inoculation and Service Involvement on Customer Satisfaction  
After Occurrence of a Service Failure 
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